I
N 1959 the barley yellow dwarf disease caused widespread damage to oats in the North Central states (5). The loss was particularly heavy in Missouri where the yellow dwarf virus was disseminated by the greenbug, Toxoptera graminum (Rondani)(9). In the oats breeding nurseries on the Missouri Agricultural Experiment Station, Columbia, a heavy barley yellow dwarf epiphytotic was present and the reactions of many varieties were compared from visual estimates of the percent of total leaf area damaged by the disease.
Sechler et al. (7) 
MATERIALS AND METHODS
Five crosses were selected for this study which involved the 5 parental varieties reported on above. On the basis of the 1959 observations the strains were rated for reaction to barley yellow dwarf as follows: C.I. 7448 and Tonka, tolerant; C.I. 7447, intermediate; and No&way and C.I. 7235, susceptible.
However, throughout this experiment reaction of Tonka to barley yellow dwarf was relatively more severe than in the field in 1959 and it must be rated here as susceptible. The crosses chosen and the reaction of the parent varieties are as follows: The F1 generations of these crosses had been grown at Columbia in 1959. The Fa population of each cross and the parents were space planted 1-foot apart in rows 1-foot wide at ,Columbia on April 8, 1960. Each F2 population and its parents were grown in adjacent rows, each row containing approximately 60 plants, and the groups of F= and parent rows were randomized within each block, utilizing a randomized block design with four blocks.
The F~ and parent populations were inoculated with barley yellow dwarf virus by placing viruliferous aphids on each plant. A culture of Rhopalosiphum padi (Linn.), the bird-cherry oat aphid, infected with the barley yellow dwarf virus strain, Champaign 6, was obtained from H. Jedlinski, Urbana, Illinois, in March, 1960. The barley yellow dwarf virus strain, Champaign 6, was originally isolated from oats grown in the area of Urbana, Illinois, by R. M. Endo. The viruliferous aphids were multiplied on unvernalized plants of Hudson winter barley in the greenhouse. The Hudson variety was used because it is somewhat tolerant to the barley yellow dwarf virus and being a winter barley it would remain in the vegetative state for a longer time than would a spring variety. This procedure permitted a rapid increase in the aphid population before the barley was killed from the combined effects of aphid feeding and virus injury. The aphids were confined by placing cages constructed of 32-meshoper-inch copper wire screen around the pots containing the barley.
After multiplication the viruliferous aphids were transferred to new plantings of Hudson barley in the 4-1ear stage. After feeding for five days the aphids were destroyed with a dilute malathion spray. Eighteen days later all healthy barley plants were pulled and discarded and only plants with distinct barley yellow dwarf symptoms were retained.
During this period additional aphids were increased and were subsequently transferred to the diseased barley plants where they were allowed to multiply until sufficient numbers were obtained for field inoculations. This procedure, as outlined by H. Jedlinski, 1 assures that all aphids used for field inoculations have fed on plants showing distinct barley yellow dwarf symptoms.
The F= and parent oat plants in the field were inoculated in the 3-to 4-leaf stage, 5 weeks after planting by placing 5 to 10 viruliferous aphids on each plant with a camel's hair brush. The aphids were destroyed with a dilute malathion spray after feeding for four days. One week later symptoms of barley yellow dwarf were visible on the oat plants in the field.
Injury to individual oat plants was recorded from visual estimations of the percentage of the leaf area damaged by the barley yellow dwarf disease. Readings were made on June 2 and June 10 and an average of the 2 readings is reported here. Plants producing seed were harvested, tagged, and tied in bundles. Seed from individual plants was used for growing the Fa population.
Because of limited greenhouse space, F~ generations of only three crosses were studied. These crosses, C.I. 7235 X Nodaway, C.I. 7235 X C.I. 7447, and C.I. 7235 X C.I. 7448, and their respective parent strains, were grown in the greenhouse during the winter of 1960-61. These represent crosses between the most susceptible parent, C.I. 7235, with parents which were susceptible (Nodaway), intermediate (C.I. 7447), and tolerant (C.I. 7448).
For greenhouse plantings 50 Fa lines were selected at random from F= plants harvested from each of the 3 crosses. Obviously, it was not possible to include progenies of susceptible F~ plants which were so severely damaged that no seed was produced. In addition to the Fa lines, seed harvested in 1960 from 20 plants selected at random from each parent was planted. Ten seeds from each selected F= and each parent plant were planted in 6-inch clay pots in November 1960. Each pot was later thinned to 5 healthy seedlings except in instances where fewer than 5 seedlings were present. The pots containing the F~ lines and the parents were arranged into a randomized block design with two blocks.
After 4 weeks of growth the Fa and parent plants were inoculated in the 4-to 5-ieaf stage with viruliferous aphids which had
